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enpiricallv examining the differences among subject areas, classifies
according +o three dimensions: adherence to common set of paradigms
(hard or-soft), application orientation (pure or applied), and
emphasis on living systems (life or nonlife). Tests of the model are
reviewed, and a further test is applied that addresses a noted
deficiency in the model: its applicability to postsecondary education
institutions other than research or doctorate-granting schools,
specifically the comprehensive colleges. In the latter stuiy, almost
9,000 faculty in 158 institutions were surveyed:; equal proportions of
respondents represented each of the five major institution types in
the carnegie classification. Response rate was 51.7 percent. The
survey-consisted of "128 guestions coded into 781 variables. The study
used the respondents' primary fields of research, scholarship, and
creativity as the depeandent variable. The results indicate that the
model can be generalized «o the comprehensive colleges and »
research-doctoral institu*ions in a limited way. Of the three
dimensions ir the model, differences were found-only between the
hard-soft aroups on both types of campuses. The research-oriented
variables con+ributing to this difference are ‘e number of journal
articles vs. the number of books or monographs produced by the
faculty menbers, and may be explained more by the faculty's prior
research +rairing than by institutional affiliation. Several
1imitations are noted: (1) independent variables other than those
used in the study may discrimirate betweern Biglan groups: {2y the
small number of respondents used in each cell was relatively small:
and (3) this test used the "augmented" model composed of 78
departmen+ts, yet relatively untested. Fature research is recommended
into the model's use with institutional types. A list of references,
a table of Biglan model tests, and tables of variables and results

are appended. (MSE)
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B, A Biglan Model Test Based on

i

Institutional Diversity

The examination of significant similarities and differences
amongsdisciplincs in postsecondary education institutions has been
a subject of study by sociologists of science for several years
(Harstrom, 1965; Kuhn, 1970; Merton, 1963). As Storer (1972)
contends, much of the research may stem from Robert Merton's work
on the priorities of scientific discovery (195%) in which he
advanced the central thesis that the nced for professional
recognition motivates faculty to engage in scientific research.
From Merton's general thesis has emerged several lines of inquiry,
including the analysis of important ways in which qcientific’dis-
ciplines diffcr from one another. Specifically, these dlfferenCCs
.havc becn studied in terms of the organization of knowledge and the
social context of research using shorthandvlabels such as '"hard,'
"soft," "pure," and "applied.” (Storcrs“1967; Feibleman, 1972;
Amick, 1973). De<p1te this grOW1ng ood) of Viterature, Storer (10”3
recommends that a need st111 exists for a comprehensive theoretical
framework for exploring the differences among subject matter areas
in postsecondary education institutions.

The Biglan model presents one theoretical framework that‘can
be used to empirically exémine the differences among subject areas.
The model was developed in 1971 by Anthony Biglan, then a social-
psychologist working on a study of department chairs at the
University of Illjnoié (Biglan, 1971; Biglan; Oncken § Fielder, 19071).

‘he model classified 33 academic subject arcas on- the basis of threc
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dimensions: their adherence to a common sct of paradigms, reflerred
to as hard or soft; their application orientation, purec or.applied,
and the emphasis on living systems, 1ife or nonlifc (1973n).1 In
an empirical test of the model, Biglan (1973b) found differences

in faculty work betwecen hard and soft, pure and applicd, and life
and non-life areas. Since this first test of the model, it has
been replicated nine times by authors working independently across
the country (Smart § Elton, 1975, 1976; Eison, 1976; ﬁcsscldcn: b
Smith, 1977; McGrath, 1978; Smart § McLaughlin, 1978; Muffo &
Langston, 1979, Creswell, Seagren § Henry, 1979: Creswell & Bean,
forthcoming). Since numerous tests of the model have now been
made, the first purposc of tIis study will bc to review the Biglan
nodel studies.

The second purpose of this study will be to provide another
test of the model that addresses a deficiency in the studies to-
date. This deficienty has been pointed out by authors of two
Biglan model studies (Fison, 1976; Muffo & Langsfon, 1979), namely,
whether the model is applicable to types of postsecondary education
institutions other than rescafch or doctora. granting schools.
while the cmpirical investigations have rclied primarily on data
from respondents from rescarch-oriented institutions (e.g., Biglan,

1973b; Smart & Elton, 1975, 1076), the applicability of the model

lBiglnn (1973a) clarifies his use of the term "paradigm" by
re{erring to Kuhn's (1970) definition that "paradigms' are those
generalizations, definitions, values, beliefs in a particular

model, and solutions to problems shared by a comnunity of special-

ists in postsccondary cducation instituticns.
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for other types of instifutions such as the comprechensive state
’collcges has remained untested. Thus, to extend the rescarch on.
the modecl, this study will determine whether the Biglan classi-
fication can be gencralized to both the research-doctoral granting
institutions and the comprehensive colleges. Specifically, do
the independent variables used in this stﬁdy discriminate bcfwccn
the hard-soft, purc-applied, and life-nonlife areas of the Biglan
ﬁodcl on both types of college campuses? If thcf discriminate on
one type, but not on both types, then one can infer that the tyvpe
of institution may be an ‘important mediating factor in explaining
the differences between the groups in‘the model and institutional

characteristics must be taken into consideration in the tests and

the applications’ of the model.

Studies About the Biglan Model

Biglan's thrce dimensions were derived from the data he
gathered from faculty at the University of Illinois and at onc small
liberal arts college in the State of Washington. He asked the
faculty from these institutions to categorize 35 academic depart-
ments into groups based on similar characteristics of the subject
matter of each area (Biglan, 1973a). Using Kruskal's (19064)
technique for nonmetric multidimensional sca?ing,‘he grouped each
department into three dimensions. He attributed the differences
among subject ércas to three factors: the extent to which the
arcas had a well-defincd paradigm structure; the extent to which
they had an oricntation to application; and the extent to which
bthef were oriented to living organisms. After categorizing 35

acadenic departments into hard or soft, purc or applied, and life

e
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or nonlife arcas, Biglan arranged these departments into a thrce-
dimensional model, resultiﬁg in eight categores (HNP = hard-non-
life-pure; SNP = soft—nonlffc-pure; SLP = soft-lifec-pure; HNA =
hard-nonlife-applied; HLA = hard-lifc-applied; SNA = soft-nonlife-
applied; SLA = soft-1ife-applied).

Biglan (1973b) immediately tested his mode¢l and reported

the results in the Journal of Applied Psychology. The results of

his test demon.ivated differences between the hard-soft, pure-
applied, and life-nonlife areas using variables related to cellab-
oration with colleagues, preferences of facnﬁty for tcaching or
research, and scholarly output (e.g., journél articles, books,
monographs). vithin two ycars of Biglan's validation study, other
authors began to test the model using different measures.

The tests of the model, including Riglan's 1973 study, are

shown in Table 1. Five summary comments can be made about these

tests including some thoughts about inherent wecaknesses in themnm.
First, as can be secen in Table 1, the model has been used to test
a wide array of measures. Although one might question whether
the differences found between Biglan groups in these studies are
an artifact of the measures being used, surprisingly consistent
results have occurred using diverse samples and different measures.
These consistent results portray differences between the hard-soft
and the pure-applied areas in most studies, and differences

between the Iife-nonlife arcas in a fow studics.
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Second, implicit in all of the studies (and cven in the use
of the model) is the assumption that only thrce dimensions underlie
the differences among subject areas. Perhaps more than three
exist, and in the Biglan model study by McGrath (1978), hec suggests
the possibility of redefining the 1ife-nonlife dimension into four
or more variables such as social, biological, human, and animatc
characteristics. Besides this redefinition, McGrath also recommends
other ways in which subject areas may be characterized: crecative,
empirical, exact/inexact, abstract/concrete, service/nonservice,
physical/nonphysical, prestige, interest, and optimism/pessimism.

Third, the authors of the Biglan model tests reported thelr
results in terms of differences between only two groups at d time
(e.g., hard vs. soft) rather than in terms of the interactive
effccts‘of all groups. For example, distinctivé fecatures of the
hard-pure groups Qersus the soft-applicd groups may be found
worthy of future analysis.

Fourth, various conceptual explanations have been advanced
by the authors. In general, two schools of thought are apparent.
Thé first is based on the argument about the ‘vructufe of knowledge
and is drawn from Kuhn (1970) and 1is used by Biglan (1973b). Kuhn
(1970) argues that academic fieldsz(and the faculty who work in
the fields) di{fer because of their stage of technological devel-
opment. Some subject areas are in the pre-paradigmatic stage
(e.g., political science) where the field has few or né guidelines
for research; conversely, others are in the paradigmatic stage
(e.g., chemistry) wherc the contents and methods of rescarch are

 ¢learly understood. The second school of thought is drawn from the



social-psychology literature of role thecory (Sarbin, 1968) and
socialization (Brim § Wheeler, 1966). This argument, uscd by

Smart and Elton (1976), suggests that Faculty and chairs in academic
areas act differently becausé they adopt the role of niembers of

the arcas, first as graduate students and then as junior members

of the faculty.

While both schools of thought may explain some of the dif-
fercnces that emerge in the empirical studics of the three Biglan
dimensions, a perceptive distinction made by Storer (1967, 1972)
may impact the thinking in this arca. Storver makes the generval
point that the rationale for differences between the hard and
so{t groups differs from the rationale between the pure and
applied groups: the first dimension is concerncd with the intel-
lectual meaning of the discipline; the second dimension is concerncd
with the social or organizational aspect of subject areas. One
examining the hard-sdfk dimension, for example, might look at
the existence of theoretical bodies of kuowledge; while one
probing the pure-applied dimension might examine the reward struc-
tures.

Fifth, several authors have mentioned the important role of
institutional types in the generalization of the model from one
campus to another. Muffo and Langston (1979) argued against the
genecralization and sugpested that the best results of tests were
found whcnhdata from the University of Illinois were used, where
Biglan first tested the model. On the other hand, Eison (1976),
4who studied f;culty in only onc university, strongly suggested
testing the model 1n di fferent types of postsecondary cducation
institutions.

o,
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In a test where the same independent measurcs are used for
respondents from the rescarch-doctoral granting institutions
and the comprehensive colleges to determine if differences exist
among the Biglan groups, three possible outcomes can occur. The
fifst possibility is that differences may be established between
the hard-soft, purc-applied, and life-nonlife groups at both th=
rescarch-doctoral granting institutions and the comprehensive
colleges. In this casc, one could assume that the model could be
generalized to both types of institutions. Second, differences
could be found between the Biglan groups at the comprehensive
colleges but not at the research-doctoral granting institutlons.
While this possibility certainly exists, it 1s unlikely to occur
because differenccs’haVe been established between the groups at
rescarch-doctoral granting institutions in other tests of the
model, and one of these tests (Creswell & Bean, forthcoming) cven
used the Ladd-Lipset (1978) data base, the same data base used
in the present study.

.Thé third possibility 1s for the differcnces to be found at
the research-doctoral granting institutions, .ut not on the com-
prehensive college campuses. In this case, the model would not
be generalizable and future tests should be cenducted only using
data from research-doctoral granting institutions. Such results
might be explaincd by the institutional emphasis and reward system
on the‘compyehensivc college campuses. Althought faculty within
comprehensive colleges differ in their subject matter orientation,
the institutional cemphasis on good teaching may mask the differ-
ences that are present in subject matter arcis. Rather than take

ditfferent positions on tcaching and curriculum issues or conduct



different forms of research, the faculty in all subject arcas in
the comprehensive college may conform to homozecneous values and

rescarch output in response to the institutional reward system.

Method

The data used in this study came from the 1977 Survey of
the American Professoriate, a natinnal study of faculty attl-
tudes and opinions conducted by l.add and Lipsct (1978).2
Approximately nine thousand (8,697) faculty at 158 institupions“
were sent copies of the survey so that equal proportionsléf
respondents represented cach of the five major types of institu-
tions in the Carnegie classification (The Carnegic Commission on
Higher Education, 1973); 4,383 (51.7%) of the usable responscs
were returned. As discussed in the technical report, steps were
taken to insurce that'the data were represcntative, reliable, and
valid.

The_ entire survey consisted of 128 questions coded into
781 variables. Of this item pool, this study used: onc variu%lo
to sclect out the two samples for study; ninc independent vari-
ables; and one dependent variable (see Appendix A). Since this
study focused on two major categories of institutions (i.e.,
comprehensive colleges and research-doctoral granting institu-
tioﬁs), the nuthor= .used the nine-tier Carnegle classification
variable to select out respondents for analysis from thesc two

types of institutions. The independent variables in the analysecs

2The technical report of the survey, available from the

Roper Center at the University of Connecticut, nrovides detallced

information about the data base.
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were grouped into two areas: research output, and tcaching and
curriculum measures.. The five rescarch-oriented variables were
us~d by Creswell and Bean (forthcoming) to examine the di{{erences
ameng the Biglan model groups based on rescarch output mecasures.
Since data from respondents in research-doctoral granting institutions
were being analvzed, the authors felt that rescarch-oricnted
independent variables would best discriminate between the Biglan
groups. A similar rationalec was used to select the tcaching-
oriented variables, since comprechensive colleges gencrally have a
strong teaching orientation.

This study used the respondents' primary fields of research,
scholarship, and creativity as the dependent variable in the
study. This item;in the Ladd and lipset (1978) survey asked
respondents to check one of eighty subject arcas as their primary
field. Other 1tems asked respondents to indicate their schools,
divisions, or departments where their principal appointments were
held, and to indicate tﬁcir present principal teaching ficlds.
Since the correlations between principal appointment area, tcaching
field, and research, scholarship, and crca%&vity were quite high
(r=.70-.90), the authors decided to use only the primary field of
rescarch, scholarship, and creativity as the dependent variable.

A problem with the Biglan model identified in earlicr rescarch
(c.g., Mulfo and Langston, 1979, Creswell and Roskens, forthcoming)
is that only 35 subjecct arecas are categorized into the ecight cells

of the model. This deficiency was overcolic in this study by the
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application of a reccently developed "augmentoed' Biglan mode |
by Drcues (unpublished pupcr).3 Employing the Ladd-lLipsct (1978)

data base, Drees classified the ungrouped subject arcas

Insert Table 2 Approximately tlere

in the list of 706 using the classification procedure of multiple
discriminate analyslis. His procedure reliced on a sorting techuntaue
whercin cach subject arca was classified as ecither hard or soit,
pure oY applied, or 1ife or nonlifec based on discriminant function:.
In this way, all 76 subject areas were categorized into the model
and the number of cases for each cell was substantially increascd

in the discriminant analyses.

A major objective of discriminant analysis 1is to classify
nbjects by a sct of independent variables into onec Or morce mutually
exclusive and exhaustive categories (Morrison, 1969). One or morc
1inecar combinations of discriminating variables, called functions,
are uscd to maximice the discriminant criterion (Tatsuoka, 10713 .
Coefficients on this function indicate w. <h variables contribute to
the greatest differences among the groups under study and which

rank highest in importance in making this distinction. Thus, one

3The details of this naugumentation” procedure can be ob-
tained by writing L. Drees, Regents Hall, The University of

Nebraska, Lincoln, Nebraska, 68588.

to
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'js able to-discriminate betwéeg groups on the basis of some set
-_Qf characteristics, determine how well they discriminate, and
identify which characteristics are the most >werful discrimin-
ators (Klecka, 1980).

In addltlon to calculating the dlqcrlmlnant functions, the
duthors alco plotted the group neans (centroids) for cach of the
cight Biglan groups. These centr01ds were plotted in a two-
dimensipnal Spacelto demonstrate visually the distinctiveness
of each group. Only those disqriminate functions significant at
ps.01 were plotted.

The authors condﬁcted two separate disciminant analyses: onc
for the comprehensive college respondents; and one for the rbsearch-
doctoral orantlnq institution rcspondcnts To create equal numbers

of cases in each cell of the model for dlscrlmlnant analvsis, a

.helght1ng procedure was used,. resulting in an n of 48 for cach cell

"for the comprehensive college analysis and 365 for each cell in the

research-doctoral granting institution analyvsis.

Results
The two d;scrimiyant analyses will be described separately
and followed by soméf;tatemcnts comparing the major findings
both analvse For the comprchensive college respondcnts, the
direct method of en{erlno all 1ndependcnt \arlablex resulted in
si; of the nine having significant univariate F-rations at ps.05

(sce Table 3). ‘Three significant functions at ps.01 also accounted

“for approximately 88% of the cumulative variance (sec Table 4).
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Table 4 presents the standardized discriminant coefficients for

Insert Table 4 Approximately Here

each of the three functions. The coefficients underlined for
each function are used to “describé” the positive and negative
axes in the discriminant space of a graphic plot of the eight
Biglan groups, as shown in Figure 1. In Table 4, two teaching-
oriented variables (i.e., expand the core curriculum and rigorous

grading system) best ndescribe' the function which contributes

the mcst discrimination to the eight Biglan groups for the
comprehensive college respondents. However, the second function
also adds considerably to the variance (30.64%) and this function
is "described" by research-related independeﬁt variables.

When the two functlons are plotted as shown in Figure 1, the
Biglan group cen*zolds displayed a hard-soft division for functlon
II. On thisx f";"vn three of the hard area group centroids
were plottc: on .EQ positive side of the vertical axis, and the
fourth (HLA) on the line (i.e., horizontal axis) between the
positive and negative sides of the vertical axis. Conversely,
three of the soft area group centroids were found on the negative
side of the vertical axis and the fourth, on the line (SNP) Thus,

an interpretation of this result is that the faculty in the hard
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area groups have published more total journal articles than
the soft area groups; wherecas, the scft arca groups have pub-
lished more bopks and monographs.

In plots not displaved here of other combinations of
functions, the centroids of the Biglan groups did not meaning-
fully cluster according to hard-soft, pure-applied, life-
nonlife divisions with the exception of the plot fFor functions
I aad III. On function III, the horizontal axis divided the
nonlife Biglan groups from the l1ife-oriented groups. The
nonlife-oriented groups (e.g., HNP) published more journal
articles in the last two years and the life-oriented groubds
wanted to expand the core curriculum more than the nonlife groups.
lowever, since function III only added 12% of the variance to thc
discrimination, the significance of this life-nonlife Jdifference
must be interpreted with cautilon.

Turning to the discriminant analvsis for the respondents from
the research-doctoral granting institutians. the dirvect method of
entering the independent variables resulted in all nine having
significant univariate F-ratios at p<.01 (sec Table 3). Four
significant functions at p<.01 emerged and acéounted for 98%

of the cumulative variance (see Table 5.) Table 5 also displuys

_._.._________.._.._.._____.._____.__.______..-_,.

. the standardized discriminant coefficients for cach of the four

b4

significant functions. The underlined coefficients of the indepen-

dent varidables once agaln ndescribe’ the functions.
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Functions [ and [I, which account for 89% of the cumulative
variance, are '"described" by research-oriented indevendent variables,
(i¢., number of books and articles published and degrec of interest
in rescarch). Whi.:c the third and fourth functions relate fo
teaching-oriented independent variables, the two functions account
for only 10% of the ﬁotal cumulative variance. Thus, the most
important discriminating variables for the cight Bigian groﬁps
based on data from the rescarch-doctoral granting institutions arc

A ,
research-oriented measures.
The plots for the centroids of the eight Biglan groups, o5

shown in Figu . 7 supports a distinction between the hard and soft

areas in terms of the length of scholarly communication in publica-
tions. All four of the hard area groups Wwere found on the negative
side of the horizontal axis and all soft avea groups, on the
positive side.- This means that faéulty in che hard area groups
publish in shorter-length works such as journals; whereas, soft

area faculty publish in longer focrms of communication such as

ary,

books and monographs.

In other graphs (not displayea here), all combinations of
functions were plotted to determine if the other two[dimensions
(i.e., pure-applied and 1ife-nonlife) could be distinguished by

the clustering of the groups. These dimensions did not emerge,;

:

thus, the independent variables for the respondents from the

resecarch-doctoral granting institutions only distinzuished

"hetween the hard and soft Biglan groups.
o o

!
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1n summary, the two discriminant analyscs resulted in
several sighificant findings. iirst, the independent variables
that best discriminate between the Biglan groups dre different
for the comprehensive college respondents thén the rescarch-
doctoral granting institution respondents. Teaching and
curriculum-re clated variables best discriminate for the compre-
hensive college respondents and research-oriented variables fov
the research-doctoral granting institution respondents. Second,
only thevhard-soft dimension of the modelzwas replicated at borh
types'of institutions: Etéépt in the one instance of the life-
nonlife division for the comprehensive college faculty, the B1vlan
groups did not cluster according to thé.purc or applied and life
or nonlife areas in the graphic plots. Third, the rescarch-
oriented variables "such as ‘the number of articlcs and thciqumbcr
of books and monographs d1st1ngu15hed between the hard and soft
groups for recpondents from both t)pesfof institutions. BRased on
thesec.threc major results of the data analysis, the rescarch

problem posed at the beginning of this p.pcr can now be answercd.

Discussion
pFarlier the rescarch problem was pos.d as to whether the Biglan
model could be generalized across institutional types. Specifivally,
do the independent variables in this study discriminate b7zgecn the
hard and soft, purc and applied, and 1ife and nonlife groups ofA
faculty respondents both on the comprchensive college campuscs and
at the research—d&c%oral granting institutions?

The results of thISAtcst indicate that thc modcl canr be

generalized to the COHPICHCDHI\L colleges and the research-

e
~f




O

ERIC

Aruitoxt provided by Eic:

16

doctoral granting institutions in a limited way. Of the three
dimensions in the modei, differences were found only'bctkocn

the hard-so ft groups on both types of campusc; and no differeaces
were found between the pure and applied and 1ife and nonlife
groups. Also, the research-oriented independent variables best
discriminated between the hard-soft groups on both campuses;
while, the tecaching-oricnted indepcndcﬁt variables did not
differcntia;g between the hard-soft, pure-applied, and life-
nonlife groups on either type of campus.

In light of these findings, some tentative explanations ior
these results can be advanced. Since the hard-soft dimension was
rcplicated on both types of campuses, it may be helpful to
closely examine the research-oriented variables that contributed
to the differences-- number of journal articles vs. number of

v
Both variables represent a form of scholarly

o distinguished in tecrms of their length

books or monographs.
communication and can b
of éommunication. This variability in the communication of
research has been discussed by othef.authors writing about the
hard-soft dimension of the Biglan model (Biglan, 19?3b; Creswell
and Bean, forthcoming) and in an earlier werk by ﬂagstrom {1965).
The length of ascholarly communication T he a result of years of

graduate training vherein the students learn rhe patterns of

pubiication in the discipline. When these students are later

‘placed in faculty positions, they may publish in cither journal --

" or book-lcngth works, irrespective of the type of institution

wherein they arc emploved. Thus, whether the faculty publish in

a4 shorter-length work {c.d., journal) or 2 longecr one (¢c.g., book)

13 - :



may be more a function of their prior research training than
their institutional affiliation and explain the result of the
hard-soft differences occurring on both types of cémpuscs.

The iudepéndent variables did not discriminate betwecen the
_pure and applied arcas and life and nonlife areas as might be
expeéted from these differences being established in other studies
of the Biglan model (e.g., Smart and Elton, 1975, 1976). One
explanation could be based on the limited number of independent
variables in the discriminant analysis; using other discriminators,
differences might be found. An alternative explanation 1is that the
pure-applicd and 1ife-nonlife dimensions may not be generalizable
features of subject areas on differént campuses. As Storer (1972)
suggests,(tﬁc pure-applied dimension may be mofe a characteristic
of;ihdividuals wnrkipg in a subject than of the subject matter
structurec itself. §ihce the work environment for individuais may
v&ry from institution fo institution, one would not expect to
gencrglizc the ﬁurc-applied dimension across institutional types.

Certain 1imitations should be noted as one interprets the -
~. results of this study.‘ Already one limftation has been implied:
independent variables other than those used in this study may dis-
criminate betweén the Biglan groups. Further, becausc of the smail
number of total comprechensive college respondents used in the
discriminant analysis, the number of cases i+ each of the eight
Biglan cells was relatively sﬁall (n=48) for péramétric analvsis.
Finally, this test of the Biglan model used the ”auomenth” model

composcd of 78 departments. At this stage ‘of research about the

-
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model, the ”augumcnfed” classification scheme remains untested,
except for the one test reported here and further tests of this
raugmented" procedure should be made. |

Despitc.these limitations, future research about the modcl
should continue to explore the importance off institutional types.
This test reported on the appli;ability of the model for two typces
of institutions in tHe Carnegie typology: the comprehcasive
colleges and the research-doctoral granting institu’.ons. Unfor-
tunately, the number of respondents from the liberal arts coilecges
nd the 2-year institutions was too small in the LaddLLipset (1§7S)
data base for multivariate analysis. Certainly, the generaliz-
ability of the model using tested independent‘variables should be

examined using other t pes-of institutions than those .reported

here.

In a larger sense, those who write about the differences
among disciplines in postsecondary educatlon institutions ﬂbw,have
available a conceptual model, the Blglan model for examining those
distinctions. Attempts to.replicate the nodel have been success-
ful; however, its appllcablllt} to dlfferent types of 1n>t1tutlons
ﬁay.be limited to only the hard-soft dimension of the model. Despite
the numerous tests.of the model and its applicability, an under-
standing of the differences among ‘academic areas is still in
embryonic form: the tests must continue until generalizations can

L : .

be developed to adequately predict clear distinctions among disci-
piincs With the Biglan model, the work on discipline-oric ntatlon;
initiated by the sociologists of science, has entcred a new phase~

that phasc being the testing of an cmp~r1cal model of ulffercncc\

among academic arcas.

2
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Biglan (1973b)

Smart and
Elton (1975)

Smart and
Elton (1976)

Eison (1976)

Hesseldenz
~and Snith
(1977)

© Tests of the Biglun Mo

§Ep@ccts

Faculty and'

Departnent hicads

in 47 lepartments
at the Univer-
sity of I1linois.
(N=620)

Depactnent chairs
men in 31 state-
supported uni-
versities. (N=
1646)

Departnent chair-
men in 37 state-
supported univer-
sitics. (N=1646)

Faculty at Western
Kentucky Univer-
sity, (N=176)

Doctoral grad-
uates from the

University of

Kentucky (N=869)

Tahle 1

Variables Related
to the odel

Social connectedness,
comnitment of scholars,
and scholarly output.

Eleven departmental
goals.

Twenty-seven Gutles
perforned by depart-
ment chairmen. -

Job satisfaction as
neasured by the Job
Description Index
(JDI) -5 indices.

Response rates to @
mailed computer pre-
pared and offset-
printed questionnaires,

Jel

Differences
found be-
tween hard-
life, pure-
applied, and
life-nonlife
areas.

Differences
found be-
tween hard-
soft, pure-
applied, and
1ife-nonlifc
areas.

Differences
found be-
tween hard-
soft, pure-
applied, and

* 1ife-nonlife

areas.

Two dimen-
sions may
exist: pure
ys. applied
and.life vs.
nonlife.

‘Differences

found be-
tween the

hard-soft

subject
areas.

Conceptual
Framqworks/k;y};pgﬁ}qpi

Venzel's (1961) studles
of technical inlorir
ation provided by col-
leapues 10 physical
sciences, Kuin's sug-

" gestions about social-

ization of scholars t6
paradigms.

None stated.

Sarbin's (1968) concept
of anticipatory social-
ization; Srim's (1960):
role theory; Light's

(1674) styles ol work.

None stated.

Origin of the question
naire from a soft dis-
cipline and use of 4
senantic differential
scale, a soft survey
technique.



Smart and
- McLaughlin-
-(1978)

McOrath
(1978)

Nuffo and
Langston -
(1979)

Creswell,
- Seagren and
Henty (1079)

Creswell and
Bean (in"press)

" Faculty in a large
Jand/arant univer-

sity, (N=13z0)°

Undergraduate
and graduate
students at

University of

Southwestern
Lousiana,
(N=unknown)

Faculty in 30
departments-at
the University
of I1linois,
(N=1104)

f
\

Uepartment '

chairs at one
major univer-
51ty and four

state colleges.

(Ne120)

: Ladd>and.Lipset

Survey of the
American Pro-

* fessoriate,
(N=2274)

Table 1’{cbntinucd)

Eleven categories of pro-

fessional responslblll
ties, years of setvice,
total yedrs of profess

ional experience in high-
~er education, salary of
each faculty member.

‘Total number 'of books
“charged From e c1rcu

latlon Hesk

! y
Five variables measur-
ing faculty activities
and the A,C.E.- Disci-

plinary ratings.

| Per’elved need for pro

fessional development
on fourteen chair tasks.

Reséarch productivity
variables,

_developaent

With salary as Three dimensiuns are
criterion var- imbedded in tuvee re-

" iable, differ- inforcement patterns

(reward structures) of
a large university.

ences found
between hard-
soft and pure-

applied.

Differences  Merton (1963) and
found be- Storer's (1972) con-
tween hard-  tention that pure/

soft and pure: apnl1ed is lObS a char-

applied groups acteristic of the sub-
ject matter than of the
individuals working on
the subject. |

Hard-soft,f None stated.

pure-applicd,

life-nonlife ¢
dimensions had
significantly

different sal-

aries for three
faculty ranks.

" Sarbin's (1968) concent
of socialization,
Light's (1974) differer
styles of work, lerscy
and Blanchard's (197Z)
leadership styles.

Departwent
chairs had
different -
professional

needs’ whea

©groupcd 1nto

hard: or soft,
pure or-anplied,

-1ifé or nonlife
categories,

Differences  DBrim and Whecler's
found between (1966) anticipatory

the hard-soft, socialization, hunntgﬂ

(1970) paradigmatic

stage of technological
davalanment.,

pure-applied -
and 1ife-non:

1efa Aavyranc



fure, Jlard, Nonlife

Mathemgtics and Statistics

AELTanGY

Ciemstry .
trvironmental Scicnces .
Physics

Blolovical Sciences
Anatony*

wedicine

Other Physical Sciences

Applied, liard Nonlife

Computer Science

CiviT Enpincering
fiechanical Engineering
Uther. Engineering Felds
Tigincering (General)

Aeronautical and Astronautical*

Electrical Engineering
Denistry
Allied Health

Notes: Underscored academic areas were selected from Ladd-Lipset are
Biglan's original 35 areas.
*Acadenic areas with an aster!

wias mide,

Table 2,

CCLUSTERING OF 76 LADD-1IPSET ACADENTC TASK AREAS
\ TN T1'E "AUGMENTED" MODEL

Pure, Wird, Life

T

Melgeular B Cellular Biology
sicrohlolegy

PiysTolog
Danf’BTo%ogical Sciences
Virolopy

hiuchenistry, Biophysics!
Nevelopmental, Genetics
{mmunology*

Crpanismic Bivlogy*
Systematics, Evolution®
Leology

liealth Sciences, Clinical
health Sciences, Basic

Applied, Hard, Life

Agriculture and/or Forestry
Chonical Engineering
Pharmacy

Optometry*

.
}

¢,

English Language § Literature

Foreign_language f Literature
IStOX'_)'

Puse, Soft, Sonlife

ThiTosaphy

Other Tumanitics Fields
Law :
Library Science

Aoplied, Soft, Nonlife’

Accounting

it s !

Finance
Fconomics

Business Administration (General
Marketing
- Managenment

Other Business Fields
Veterinary Science
Industrial Arts*

Pure, Soft, Life

Psycholopy

Witfropoloey 0 drchaco: v
Political Science, Coverument
Socinlopy

Teliavior Schiences

(eography®

Public Health

Physical Sciences (General)?
Social Sciences (Oeneval)?
Other Secial Scirnces

Applicd, Soft, Life

Fducation
Tacational-Technical Training
TrehTtecture and/or fesien
Fond Science f Technolopy!
Secretarisl Studies?

Fine Arts (General)*

Art .
Dramatics and Speech

Music

~ Other Fine Arts

Nursing
Jlome Eeonomics

Journalism

Physical & llealth Fducation
Social York, Social Welfare

‘

as as being those which most closely corresponded to

isk are those which the discriminant function could not group and an arbitrary decision

s
l/) !

o



Table 3
CROUP- MFANS, STANDAR) DEVIATIONS AND UNTVARIATE F-RATIO

" ——

' Biglan Groups Univariate
F-Ratio
HLY HINP HLA HNA SLP SNP SLA SNA
| SIS TN SR T G SN U I S
Students Underprepared - |
Comp. Collepes .53 .62-1.50 .63 1.50 51 1.70 85 1,43 .59 14 52160 .04 1,350 L.
Research § Doct. Inst, 1,64 .66 1.72 .65 1.68 .56 1.62 66 1.73 .00 1,61 .67 1 61 1,62 .64 2.0
Grade Inflation Problem
Conp. Collepes 1.47 .50 1,56 .55 1.5 .Sl 1.33 .57 1,57 .63 1./ .48 1.59 .64 1.49 .58 1.29
Research 4 Doct, Inst. 1.68 .65 1.64 .64 1.75 .61 1.66 .68 1,57 .60 1.59 .63 1.59. .u3 1,59 .65  3.30%%
Expand Core Curriculum )
Comp. Colleges . 2.00 .83 1.64 .73 2,50 .511.86 .84 1.90 .82 1.54 .742.04 .83 1.03 T8 6.978
Rasearch & Doct. Inst, 1.8 .76 1,98 .78 L.91 .77 2.03 .79 1,90 .76- 1.60 7% 2,05 .76 2,00 .80 12.00%m

Rigorous Gradfng Systen '(,/ .
Comp. Collcpes .63 .61 1,43 .55 L.00 0.0 1.33 48 1.86 .77 158 .60 1.93 .67 %.54 56 13,0300

kesearch § Doct. Inst. 1.68 .60 1.53 .58 1.5 .59 1.51 .62 1.70° .66 161 .61 1.82 .65 1,52 .59 10,8940

Nuroer of bouks published ' ' .
9 1.11 1.00 0.0 152 .921.57 .80 1,70 .97 1.63 .94 1.58 .90 3,804

Comp. Colleges = 1,40 .62 1.7§ . O L

Rescarch § Doct. Inst. L6 .96 1.63 .88 1.63 .99 1.64 .97 2.20 1.14 2,20 1,13 1,89 110 2.26 116 1777444
Nusher of Articles Published .

Comn. Colleges 4,57 1,74 3.38 2,00 2,00 1.01 2.95 1.48 2.48 1.47 3,03 1.69 2,33 145 1,59 1.35 10.87 "

Reecarch & Loct, Inst, 5,96 1,70 5.60 1.88 5.05 2.22 4.61 1,98 4.56 1,79 3.80 1.74 3.18 1,86 3.97 1.86 g8, 4aam
Nuriaer of Books-last 2 yrs. ‘ |

Comp. Colleres 117 .5301.20 L7 o0 0.0 108 .2 L A4 13 L1 s L3S 1.98 "

Kesearch § Doct. Inst. 130 .71 1.26 .69 1.28 .59 L8 .74 1.62 91 150 .74 13s W01 156 8¢ 11.08*
Numher of Arriclcs;lnst 1 yrs. | ‘ o

Comp. Colleges 260 1,78 302 2.3 1,50 512,24 1,52 2.24 1,59 2.46 1,55 2,03 1.71 .33 L 3.27...

Rascarch f Doct. Inst, 5.03 2,34 4,59 2,38 4.4 2,43 3.82 2.25 3.93 2.12 2.98 1.82 2453 1.83 31.% 2.16 55,88

\

Interest-Rescarch or Teaching
- Coap. Colleges 2.97 .82 1.9% .97 3.00 1.0 3.14 .65 2.83..91 3,01 .82 3.25 Bl R R Y

‘Research & Doct. Inst. ].Qé 28 2,28 .86 2.3 842,66 .87 2,23 .80 2.66 .76 3.04 .83 2,62 .84 61484

vh p:‘os 1] p-.ﬂl ARk pS»OOI
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. - Table 4 ‘

| COMPRIJENSTVE COLLEGES
CANONICAL DISCRININANT FUNCTIONS AND STANDARDIZED COREFICIINTS

(N=384)
| Eigen- Cumulative Percent Canonical | Wilks'
- Function valve of Variance - Correlation Lambda Significance
1 401 45,33 IR 041 000
2 271 75,97 462 815 000
3 104 87.78 307 900 000
Coefficients
- Function I Function [l Function [11
(Expand Core Curr./ (Articles/ (Expand Core Curr./
Rigorous Grading) Articles-last 2 yrs) Articles-last 2 yrs)
Students Underpreparcd - 025 030 178
Grade Inflation Problem - 030 024 -.018
Lypand Core Curriculum -.5]1 - 176 , -, 58
Rigorous Grading System i -, 31 -5
Xumber of Books Published (183 - 90 276
xunber of Articles Published 307 1270 ' -, 354
Napber of Articlos-kast I years 069 =582 500
' 078 012 - 003

Interest-Researci on Teaching

oefficient in Function 11, is-used
he results for the comprehensive
institution respondents.

*This cocfficient, although the second largest negative ¢
to "describe" the Function in order to easily compare t
college respondents with the research-doctoral granting

f“,

. O iy
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'Table 5
RESEARCH AND DOCTORAL GRANTING

INSTITUTIONS
CANONICAL DISCRIMINANT FUNCTIONS AND STANDARDIZED COEFFICIENTS
(N=2920)
Eigen- Cunulative Percent  Canonical Wilks'
Function yale of Varlance ~Correlation Lanbda - Significance
1 A0 13,66 535 470 000
- 084 89,07 i VL SR [
. 026 93.86 159 967 000
T 1 98.15 b 990 00
Coefficient
Function I Funttion‘II Function TIT Function IV
(Books/ (Books/Interest- (Grade (n[1ation/ (Expand Coreurr./
Articles) ' Research or Teaching . Expand Core Curt:) Rigorous (rading)
Students Underprepared R TIRREEN [13 253 -, 200
Grade Inflation Problem -, 116 059 - 411 123
txpand Core Curriculun 000 405 q. L1 5
Rigorous Crading Systen 77 -, 105 R0 O
Number of Books Published Ll -0 -, 016 320
yunber of Articles Published ) 177 003 l
Number of Books-Last 2 years 163 - 149 167 (89
wumber of Articles-Last 2 years .03 078 049 248
Interest-Rescarch or Teaching 133 70 /A I -, 04

O
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Figure |. Centroids for Eiglan's eight groups
of academic areas plotted for
Comprehensive Colleges. (SNP=soft-
non-life-pure; SPL=soft-life-pure
SNA= soft-non-life-applied; SLA=soft-
life—applied; HLA = hard-life-appiicd;
HLP = hard-life-pure; HNP=harc non-

-

'
-

lifa-pure; HNA= hard-nonlife-applied.)
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Figure 2. Centroids for Biglan's eight groups
of academic areas plotted for
Research and Doctoral Granting
Institutions. (SNP =soft,non ‘e-pure;
SLP= soft-life-pure; SNA= soft - nonlife-
applied; SLA= soft-life~ applied; HLA=
hard-life - applied; HLP= hard-life-pure;
HNP= hard-nonlifa- pure HNA=hard-
nonlife-applied.)
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Appendix A

T Variables in the Study

-

///”ihdependent'ngiable Item in Questionnaire

Students Underprepared The students with whom I have
close contact are seriously
underprepared in basic skills--
such as those required for writ-
ten and oral communication.

Grade Inflation Problem "Grade inflation' is a serious
academic standards problem at
my institution.

Expand Core Curriculum American higher education
should expand the core curricu-
lum, to increase the number of
basic courses required of all
undergraduates. :

Rigorous Grading System A grading system which rigor-
ously discriminates good student

per formance from bad contributes
positively to student motivation.

Number of Books or How many books or monographs
Monographs Published  have you published or edited,

alone or in collaboration?
Number of Articles in Eow many articles have you pub-
Professional or lished in academic or profes-
Academic Journals sional journals?

Number of Books Published How many of your books have been
in Last Two Years published or acceptec ror publi-
cation in the last two years?

Number of Artieles How many of your articles have
Published in Last ~  been published or accepted for
Two Years publication in the last two

years?

Interests in Research Do your interests lie primarily
or Teaching in research or teachking?

¢ i)

‘J\')‘

Scale

1=Def.
3=Def.

1=Def.
3=Def.
1=Def.
3=Def.

1=Def.
3=Def.

1=None
5=More
1=None
5=More
1=None
7=More
1=None

7=More

ves

no

yes
no
yes

no

yes

no

to
than
to

than

to

to

Lo

to

10

10

1C

10

1=Very heavily
in research to

4=Very heavily
in teaching



Dependent Variable

8 Biglan Groups Present primary fielc of 1=HNP
(See Table 2) research, scholarship or 2=HLP

i creativity. 3=SNP

4=SLP

5=1INA

6=HLA

7=SMNA

' , 8=SLA

Selected Variable

Carnegie Code Home institution of the - 1-Research
respondent. Universities I

2=Research
Universities I1
3=Doctoral
Granting
Universities I
4=Doctoral
Granting
Universities II®
5=Comprehensive
Colleges and
Universities 1
6=Comprechensive
Colleges and
Universities II

N
e




